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Claim 1. Compounds of general formula I in which 
Rj^ represents hydrogen or methyl; R2 represents Cj^-Cg 
straight or branched alkyl, C^^-Cg cycloalkyl furfuryl. 
thiophene-methyl or benzyl either unsubstituted or sub- 
stituted by one or more C^-C^ methyl, C^-Cg alkoxy, hydroxy, 
halogen or C^-C^ alkylene dioxy; represents hydrogen or 
Cj^-Cg straight or branched alkyl; n is 4, 5 or 6; and the 
pharmaceutically acceptable salts thereof. 
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which is described in the accompanying complete specification. 
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This appiicacion is a Convention application and is based on the application 
numbered ^ 26 467-5 for a ptcnt or similar protection made in 
..Federal Kcpublic of Germarv' on 12th June. 1976. 
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do solemnly and sincerely declare as follows; — 

: -/(fc) I >mj w ^i. ^ authorised by WARITER-LAHBERT COMPANY 

the applicant for the ptent/pift)fi3(!P@Pf33{7Qh to make this declaration on iu behalf. 

2. (*> The basic appHcation($) as defined by Scaion 141 of the Act waj/werc made 
in The Federal on thcl2th day of June 

. Republic of 
^ Germany ^j,*. 

by GOEDECKE AG. ' ^ . 

Johannes HARTENSTEIN of Pohrenbuhl, 23, 7801 
Stegen-Vittental 

Gerhard 6ATZINGER, of Im Mattenbuhl, 7809 Denzlingen j 
and Manfred Franz Reinhold HERRMANN of Wolfweg 25, 7811 i. -v^ 
St. Peter, all of The Federal Republic of Germany. ! 
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'K/arc the actual invenLor(s) of the invention and the facu upon which 



«a»d Company is entitled to make the application are as follows: 

siaid company wovJLd, if a patent were granted 
made by the^eaid act\xal 

|^^^%^;uof^:ii^$* "to have ytiiet patent aissigned 

the;:';asflignee of prioril^ right.- from.... 
baeicv'a^plicant;; •-'.•-:/■ ■■•y-\:,:rl'l:M^^i:: 



The present invention relates to N-substituted 
cyclic amino acid derivatives and to processes for 
the preparation thereof. 

The N-substituted cylic amino acid derivatives 
according to the present invention are compoxmds of 
general formula I (of the accompanying drawings) in which 

represents hydrogen or methyl; represents 
C^i-Cq straight or branched alkyl, C^-Cg cycloalkyl , 
furfuryl, thiophene-methyl or benzyl either 
unsubstituted or substituted by one or more C^-Cj methyl, 
C^-Cj alkoxy, hydroxy, halogen or C^-C^ alkylece 
dioxy; represents hydrogen or C^-Cg straight or 
branched alkyl ; n is 4, 5 or 6; and the pharmaceutically 
acceptable salts thereof- 
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'■^ (Phc prcoent invention rclatco to ncu N - oubctitut - od 

cyclic amino acid derivatives and with processes foix^e 
preparation thereof • 

The N-substituted cyclic amino aci^^xderivatives accord- 
ing to the present invention are coj^unds of the general 
formula I (as shovm in the accpir^anying drawings) wherein JR^ 
is a hydrof^en atom or a Tpjrfhyl radical, H2 ^ lower alkyl 
or cycloalkyl radicp^ or a benz^fl radical, the aromatic 
nucleus of whipii may be substituted, or a furfuryl- or 
thiophene^^fiothyl radical, Rj. is a hydrogen atom .or a lower 
alta^radical and n is 4-, 5, or 6; and the pharmacologically 

oompatiblo oolto thereof ^ 

By lower alkyl radicals, there are to be understood 
straight-chained or branched alkyl radicals containing up to 
8 carbon atoas. Preferred lower alkyl radicals contain up 
to 5 carbon atoms, especially the methyl, et'nyl, isopropyl, 
n-butyl and isopentyl radicals. 

Those cocpounds of formula (I) are preferred in v;hich 
11^ is a hydrogen atom or a methyl radical, is an 
radical containing up to 5 carbon atoms or a benzyl radical 
and Rj is a hydrogen atom or a methyl or ethyl radical. 

The compounds encompassed by the general formula (I) 
exhibit hypothermal ajid, in some cases, narcosis-potentiating 
or sedating properties- They are also characterized by an 
extremely low toxicity- In animal experiments, there was, 
surprisingly, also found a remarkable protective effect 
against cramp induced by thiosemicarbazide. Some of the 
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cbi^ounds also possess a considerable protective action 
against cardiazole cramp. These new compounds (I) can be 
used for the therapy of certain cerebral diseases, for 
exasiple, they are suitable for the^^tr^atment of certain 
forms of epilepsy, dizziness, of hypokinesia and cranial 
trauma. They also bring about an improvement of the cerebral 
functions. Consequently, they are also especially effective 
in the treatment of geriatric patients. 

The present invention also provides a process for the 
preparation of compounds of general formula which comprises 
reductivt* N-alt;ylation of compounds of the general formula II 
whereiLi is a hydrogen atom or a lower alkyl radical and n 
is 4, 5, or 5, followed, if desired, by esterif ication or 
transesterif ication with an alcohol of the general formula 
III wherein H^^ is a hydrogen atom or a lower alkyl. If 
desired, the compounds thus obtained may be further converted 
into their pharmacologically compatible salts by reaction 
with appropriate acids or bases- 

The N-allgrlation according to the present invention is 
carried out by known processes (see Koubea-Veyl, Vol. 11/2, 
p. 530) by first reacting the compo\mds of 3eneral formula 
(II) with a carbonyl compound which contains a number of 
carbon atoms corresponding to the radical or After 
the intermediate compound is obtained, it is then converted 
into the desired end product by means of a reducing agent - 

The reaction can be carried out in an inert solvent and, 
as reducing agent, there can be used, for example, formic 
adidt . catalytically activated hydrogen, or a metal hydride, 




'^f:^eKicli. as sodium borohydride or sodium cyanoborohydride . 

of carbonyi compounds which ctoi be used 
include the aliphatic aldehydes, such as formaldehyde, 
acetaldehyde , propionaldehyde , isobutyraldehyde , butyralde- 
hyde and valeraldehyde , and the ketones, such as acetone, 
methyl ethyl ketone, methylpropyl ketone, diethyl ketone, 
cyclohexanone, cyclopentanone and cycloheptanone. 

Examples of aromatic aldehydes, v;hich can be used 
encompass benzaldehyde, halogenated aldehydes, such as 
chlorobenzaldehyde or bromobenzaldehyde, tolualdehyde , mono- 
and dihydroxybenzaldehyde , methoxybenzaldehyde, di- and tri- 
methoxybenzaldehjdes, such as veratraldehyde , piperonal and 
5i^»5" trimethoxybenzaldehyde, and h^-droxymethoxybenzsLldehydes 
such as vanillin or isovanillin, as well as furfural or 
thiophene-aldehyde . 

When using the carbonyi compound formaldehyde, the 
corresponding N-methyl or N,N-dimethyl compounds are obtained, 
whereas the other aldehydes yield only the K-monosubstituted 
compounds. The N,N-mixed substituted compounds are, therefore 
prepared by first carrying out a reductive alxylation with a 
carbonyi compound which possesses a number of carbon atoms 
corresponding to the radical then introducing the 

methyl radical R^^ by means of formaldehyde. 

Compounds of general formula (I) in which is a 
hydrogen atom and is a methyl radicaJ. can be prepared 
by reductively H-methylating the N-benzyl compound by means 



"oif^^ f oiiaa^ and subsequently splitting off the benzyl 

radical hydrogenolytically in the presence of a catalyst --^ 
such as palladium charcoal or platinum cxide. .'J. 

For the preparation of the compoiuids of general 
formula (I), the compounds of formula (II) are reacted with 
equivalent or excess amounts of a carbonyl compoiind in an 
inert solvent- The carbonyl compovind may also serve as 
the solvent. The intermediate is then hydrogenated in the 
presence of a catalyst, such as palladium-charcoal or 
platinum oxide^ at ambient or a moderately elevated temper- 
ature, preferably at 20 to 50^0 The hydrogenation can be 
carried out at a hydrogen presstxre of about 1 to 5 atmos- 
pheres* The reductive alkylation, especiadly the methylation ^ 
or benzylation, may be carried out in such a manner that 
the intermediate formed by the reaction with a compound of 
general formula (II) is reduced with sodium borohydride 
(see Helv- Chim. Acta., jjS, 327/1965) or sodium cyanoboro- 
hydride (see J. Org. Ghem., 1675/1972); the reaction is 

preferably carried out at a temperature of from 0 to 25^C- 
and in a polar solvent such as water, methanol, ethanol, diox-f 
an, tetrahydrofuran, acetonitrile or aqueous mixtures of 
these solvents. 

N-methylation caja also be accomplished by reductive 
allcylation of the mono substituted amine with a carbonyl 
compound, such as formaldehyde, and formic acid or formamides VI 
as reducing agents. (See Houben-Weyl, vol. 11/2, p. 531). 



When is to "be an alkyl radical the carboxyl 
group of the amino acid obtained is esterified. The 
reaction is, most simply, carried out by dissolving the 
free amino acid of formula (I) or a salt thereof in an 
excess of the esterifying alcohol and saturating the sol- 
ution with hydrogen chloride. The amino acid ester hydroch- 
loride is thus directly obtained* 

The compounds of general formula (II) used as 
, starting materials can be prepared by one of the following 
methods: 

(a) converting a compound of the general formula IV 
wherein is an alliyl radical containing up to 8 carbon 
atoms and n is 4, 5, or 5, via a reactive acid derivative, 
into an azide and then subjecting this to the Curtius 
rearrangement; or 

(b) suboecting a compound of the general formula V in 
which n is ^, or 6 to the Hofmann rearrangement; or 

(c) subjecting a compoxmd of the general formula VI 
wherein n is ^, 5 1 or 6, or a compound of the general 
formula Via wherein n is ^, 5» or 6, to the Lessen rearrange- 
ment* 

When a free amino acid is obtained, it na;>' be ester- 
ified to give a corresponding lower alkyl ester and/or the 
product obtained may be converted into a pharmaceutically 
compatible salt by reaction with an acid or a base. 

The reaction of the compounds of general formula (IV) 
takes place according to the well-known Curtius rearrangement. 



into a red'ctive derivative, for example an acid halide or 
a mixed anhydride, and subsequently reacted with an 
appropriate azide, for example, sodium azide. The acid 
kzide thu3 obtained is then subjected to thermal decomp- 
osition in an organic solvent, for example, benzene, 
toluene or an alcohol, such as ethanol, dviring which 
nitrogen is split off and an introamolecular rearrangement 
to an isocyanate or, in the presence of an alcohol, to a 
\irethane takes place. The isocyanates and the urethanes 
can easily be converted into the desired primary amines by 
basic or acidic hydrolysis. 

The well-known Hofmann rearrangement of compounds of 
general formula (V) also takes place via isocyanates. In 
this case, the acid amides are reacted with alkali metal 
hypohalites. Upon hydrolysis of the isocyanate formed by 
anionotropic rearrangement, the desired amine is formed, 
together with carbon dioxide. 

The Lessen rearrangement of the hydroxamic acids of 
general formula (VT) also takes a similar course. In this 
case, water is split off, the corresponding isocyanate first 
being formed, hydrolysis of which gives the desired amine. 

Usually the hydroxamic acids are reacted with fccLses 
via their 0-acyl derivatives as, for example, the O-acetyl-, 
O-benzoyl- and pr^jferably 0-sulfonyl- derivatives. 

The compounds of general formula (Via) caif^';e prepared 
^WJ^P'^.^^^^-^ a hemiester of the general formula Vlb wherein 



|jE||3.s'ai^ up to 5 carbon atoms 

^■■fi^ ^, 5, or 6, with hydroxyl amine at an elevated 

temperat\ire, preferably o,l' from 50 to lOO^C. (See J.C.S., 

1929, 715)* 

Since amino acids are amphoteric, pharmacologically 
compatible salts when is a hydrogen atom, can be salts 
of appropriate inorganic or organic acids, for example, 
hydrochloric acid, sulphuric acid, phosphoric acid, acetic 
acid, oxalic acid, lactic acid, citric acid, malic acid, 
salicylic acid, malonic acid, maleic acid, succinic acid 
or ascorbic acid, but also, starting from the corresponding 
hydroxides or carbonates, salts with alkali metals or alkaline 
earth metals, for example, sodium, potassium, magnesium or 
calcixm. Sailts with quaternary ammonium ions can also be 
prepared with, for example, the tetramethyl-ammonium ion. 
Of course, when Rj is a lower alkyl radical, it is only 
possible to form salts with acids* 

The compounds of general formula (IV) used as starting 
materials can be prepared by reacting an acid anhydride of 
the general formula VII wherein n is 4, 5i or 6, either with 
water, or with one mole of an alcohol of the general formula 
VIII wherein has the same meaning ks above. 

The compounds of general formula (VII) are kncrfn 
(See J*C.6., 11^, 686/1919; Soc-, J-O.S., 117 , 

639/1920) . 

Some of the compounds of general formula (V), as well 
^a^s .processes for the preparation thereof, axe known (see 



Analysis; 

■ bale. : C 5^.9^;= H 9.4/^%; N 5-8>; 01 l^^l&A 
found: 5^.9C»i; 9-36?6; 6.22?6; 15*0% 

The 1-aminometbylcycloliexane-acetic acid used as 
stsirting material is prepared as follows: 

5>.6 ml. tri ethyl amine in 16 ml. anhydrous acetone 
is added dropwise, vri. th stirring and cooling to O^C, to 
a solution of 7.28 g. 1,1-cyclohexane-diacetic acid mono- 
methyl ester in 60 ml. anhydrous acetone, followed by a 
solution of 3-6 ml. ethyl chlorof ormate in 16 ml. anhydrous 
acetone. Stirring is continued for 5Q minutes at 0^0. and 
then a solution of J.^ g. sodium azide in 12 ml. water is 
added thereto dropwise. The reaction mixture is further 
stirred for 1 hour at O^C.^ then poured into ice-water 
and extracted three times v;ith 50 ml. amounts of ice-cold 
toluene. The combined extracts are dried at O^C. over 
anhydrous sodium sulphate and subsequently dropped into 
a flask pre-heated to 100°C. The mixture is further 
heated under reflux for 1 hoiir and then evaporated in a 
vacuum. The crude methyl 1-isocyanatomethyl-l-cyclohexane- 
acetate remaining behind is heated under reflux for 3 hours 
in 50 20?i hydrochloric acid. After cooling the sol- 
ution, the 1-aminomethyl-l-cyclohexane-acetic acid lactam 
formed as a by-product is removed by extracting three times 
Vwith lOO ml. amounts of chloroform, whereafter the aqueous 
^.drdchloric acid solution is evaporated in a vacuum • The 



?iar:^iiionet^ acid irystallises out 

^^^;ti^e hydroclilorid^^^ m.i^w' -125 -'152^0. , after recrystall- 
iWtion from acetone/metliaJiol/diethyl ether. 
, ££AMPLE 2 

l-CN^N-DimethylaminometlxylO-cycloheptane-acetic acid. 

In a manner analogous to that described in Example 1, 
by the catalytic hydrogenation of a solution of 5-5 6- 
aminomethyl-cycloheptaLne-acetic acid and 9-6 nil* 575^ 
aqueous formaldehyde solution in 180 ml. water in the 
presence of 5-5 6* palladium-charcoal (lOji) and corres- 
ponding working up, there are obtained ^.97 6* (6*^ of 
theory) l-(N,N-dimethylaminomethyl)-cycloheptane-acetic 
acid in the form of its hydrochloride; m.p. 185 - 188*^C. 
Analysis; 

G^pH2^N02.HCl 

calc. : C 57-7C^; R 9-68?^; N 5-61:;^^; CI 1^.19)^ 
found : 57-7%; 9.60?i; 5-51>^; 1^^2^ 
The 1-aminomethyl-cycloheptane-acetic acid used as 
starting material is prepared as follows: 

15-7 S* 1,1-cycloheptane-diacetic anhydride are 
mixed with 2-36 g. azihydrous methanol in 10 ml- benzene 
and the mixture boiled under refliix for 2 hours. After 
evaporating the reaction mixture in a vacuum, there are 
^obtained 15.9 g. 1,1-cycloheptane-diacetic acid monomethyl 
'Vster. Thit. is dissolved in 100 ml. anhydrous acetone and, 
■iiil. a manner analogous to t;hat described ia Example 1, 
;:fir^-'inxxed'>^^ 8.1 g- triethylamine in JO ma. acetone 



and thereafter with 9.8 g. ethyl chlorof ormate in JO 
anhydrous acetone and finally with 6-5 6- sodiura azide in^ 
20 ml. water* After the reaction has taken place, the 
reaction mixture is extracted in the manner described in 
Example 1 and the sclution obtained of 1 ,1-cycloheptane- 
diacetic acid monomethyl enter azide in toluene is re- 
arranged to give the corresT^onding isocyanate. The 1- 
isocyanatometh;y'l-l-cycloheptane-acetic acid ^leth^''l ester 
obtained is then boiled under reflux for 5 hours with 207'o 
hydrochloric acid. Upon concentrating the reaction mixture 
in a vacuum, 1-aminomethyl-l-cycloheptane-acetic acid 
separates out in the form of its hydrochloride, which is 
recrystallised from methanol/acetone/ethyl acetate; s.p. 
69 - 72^C. 

l"(N-Isopropylaminomethyl)'Cyclohexan€-acetic acid. 

5 g- l-aminoiaethylcyclohexaneacetic acid hydrochloride 
axe hydrogenated at ambient temperature in a mixture of 
60 ml- water and 50 rJ. acetone in the presence of g. 
platinum oxide. The calculated amount of hydrogen is 
taken up after 5 hours. The catalyst is filtered off and 
the filtrate is evaporated in a vacuum. Crystallisation 
of the residue for isopropanol/acet one gives 5* 
of theory) l-N-isopropylaminoiaetliyl)-cyclohexaneacetic 
acid in the form of its hydrochloride; m.p. 175 - 180°C. 
Analysis: 

°12^23^°2*"°^ 

1?..:' calc. : C 57.707^; H 9.68j6; N 5.ol>i; 011^^.19/0 



cycloheptane-acetic acid and 1.16 propionaldehyde in 
100 ml. ethanol in the presence of 1.16 g. palladium- 
cbarco8Ll (10%) at ambient temperature and appropriate 
v;orking up, there is obtained l-CK-n-propylaminomethyl)- 
cycloheptane-acctic acid; m.p. 182 - ISJ^^C. 
EXAMPLE 7 

l-(N-£thylaminometh.yl)-cyclohexane-acetic acid> 

In a manner analogous to that described in Example 5i 
by the catalytic hydrogenation of a solution of 0.86 
1-aminomethylcyclohexane-acetic acid and 2-2 g- acetaldehyde 
in 100 ml. methanol in the presence of 0.85 palladium- 
charcoal and appropriate working up, there is obtained 
l-(N-eth;>''laminomethyl)-cyclohexane-acetic acid: m.p. 172 - 
175^0., after recr:v stallisation froia isopropai:ol/dieth;>^l 
ether - 




l"(N-j!/th.Ylaminomethyl)-cycloheptane-acetic acid. 

In a manner analogous zo that described in Example 5-) 
by the caculytic hydrOi:%enation of l.o5 1-aminomcthyl- 
cycloheptano^acetic acid ajid 2.2 g. acetaldehyde in 100 ml. 
ethanol in the rj/resence of i.6> g. palladium-charcoal and 
appropriai;e v:orking up, there is obtained l-(lI-etbylamino- 
methyl)-cycloheptanG-acetic acid in the form of its hydro- 
chloride; m.p. 168 - 170^0. 

EUl-IPLE 9 

l-(N-n-Butylaminoinethyl)-cyclohexane-acetic acid* 

In a manner analogous to that described in libcample 5, 
by the catalytic hydrogenation of a mixture of 0.86 g- 



1-aminomethylcyclohexane-acetic acid and 1.44 g. n-butjr- 
aldehyde in 50 ml. 3% ethanol in the presence of O.S g. 
palladium-charcoal, there is obtained l-(N"n-butylamino- 
niethyl)-cyclohexane"acetic acid; m.p. 142 - 154°G. 
EXAJ'IPLE 10 

l-CN-n-Butylaminomethyp-cycloheptane-acetic acid* 

In a manner analogous to that described in Example 5, 
0.95 S- 1-aminomethylcycloheptane-acetic acid are hydrogen- 
ated with 1.44 g. n-butyraldehyde in 50 ml. ethanol in the 
presence of 0-9 g. palladium-charcoal. After appropriate 
working up and crystallisation from acetone/diethyl ether, 
there is obtained l-(N-n-butylaminomet2i;>a) -cycle heptane- 
acetic acid in the form of its hydrochloride; m.p. 158 - 
165*^C. 

xXU-IPLE 11 

l-(lt-BenzylaninQiiiethyl)-cyclohexane-acetic acid. 
Variant A. 

0.86 i-aminomethylc3-"clohexane-acetic acid are 
hydrogenated in 50 ml. 95/f ethanol with C.&5 5. benz- 
aldehyde in the presence of 0.1 g. platinum oxide. The 
reaction mixture is wor.red up in the maimer described in 
Example 5- After crystallisation from acotone/diethyl ether, 
there is obtained l-(N-benzylaminomethyl)-cyclobexane-acetic 
acid in the form of its hydrochloride; m.p. 125 - 135^0. 
Variant £. 

586 g. sodium 1-aminomethylcyclohcxane-acetone in 
2 ml. water, prepared from the free amino acid by the 



addition of an equivalent amount of sodium hydroxide in 
water, are nixed with 0.21 ml. benzaldehjde. The reaction 
mixture is stirred at amhie.nt temperature until the sol- 
ution is homogeneous. Subsequently, 75 ^S- sodium cyano- 
borohydride are introduced portionvise, while stirring. 
After stirring for one hour, the reaction mixture is 
acidified with dilute hydrochloric acid and evaporated in 
a vacuum. After crystallisation of the residue from 
acetone/diethyl ether, there is obtained l-(N-benzylamino- 
methyl)-cyclohexane-acetic acid, the hydrochloride of 
which melts at 125 - 155^C. 

EXAl'IPLE 12 

l-(N-3enzyl-N-Methylaminomethyl)-cyclohexaae-acetic acid. 

500 m^. l-(N-Ben2ylaninomethyl)-cyclohexan€-acGtic 
acid hydrochloride (cf . Example 11) are dissolved in 10 ml. 
water and mixed with 1.G8 ml. lU aqueous sodium hydroxide 
solution. This solution is introduced into a pre- 
hydrofrenated solution of 500 mg. platinum dioxide in 10 ml. 
water. After the addition of 1 ml - 17,^ aqueous formaldehyde 
solution, hydrogenation is carried out at ambient temper- 
ature and atmospheric pressure. After about 2 hours, the 
take up of hydrogen ceases. The catalyst is filtered off 
and the filtrate, after acidification with dilute hydro- 
chloric acid, is evaporated in a vacuum. E>:cess formaldehyde 
is removed by repeated evaporation with water. Crystallis- 
ation of the residue from acetone/diethyl ether gives 1-(N- 
benzyl-N-methylaminomethyl)-cyclohexane-acetic acid hydro- 
chloride; m.p. 150 - 157°C. 



EmiPLE 13 

l-(N-!lethylaminometbyl)"cyclohexane-acetic acid, 

178 mg, l-(W-'benzyl-N-methylaEiinomethyl)-cyclohexane- 

acetic acid hydrochloride are hydrogenated in 25 ml. 

ethanol in the presence of 0*2 palladium-charcoal at 

ambient temperature and atmospheric pressure. After 1 hour, 

the catalyst is filtered off and the filtrate evaporated 

in a vacuum at 20^0. Crystallisation of the residue from 

ace tone/di ethyl ether gives l-(N-methylaminomethyl)- 

its 9 

cyclohexane-acetic acid in the form of/hydrochloride ; 
m.p. 160 - 1G2°C. 

EXAI-IPI^ 1^ 

l-(N-£thyl-N*meth:/laminomethyl)-cyclQheptane-acetic acid- 

1 6- l-(K-ethylaminomethyl)"Cycloheptane-ace'Ac acid 
hydrochloride (cf- Example 8) is dissolved in 60 ml. water 
and mixed with 4 ml. IN aqueous sodiun hydroxide solution. 
After the addition of 2 ml. 57/^' aqueous fcrLia\ueh:>^oc sol- 
ution, the reaction mixture is hydro^v^ae- 'd in the presence 
of 1 g. palladium-charcoal at ambient temoorature and 
atmospheric pressure ♦ After about 2 hours, the calculated 
amount of hydrogen is taken up. The reaction mixture is 
then vorked up in the manner described in Example 12 and, 
after recrystallisation from acetone/diethyl ether, there 
is obtained l-(K-ethyl-N-methylaminomethyl)-cycloheptane- 
acetic acid in the form of its hydrochloride; m.p. l^S - 
153°C. 
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' = EXAMPLE 13 

l-(K*Oyclohexylaminometh.yl)-cycloheptane"acetic acid. 

A solution of 925 ntg- l-aminometbylcycloheptane- 
acetic acid and 982 tag. cyclohexanone in 50 ml. aqueous 
methanol is hydrogenated in the presence of 0.8 g. 
palladium-charcoal at ambient temperature and atmospheric 
pressure. ATter working up the reaction mixture in the 
manner described in Example 5 SLnd ciystallising from 
aqueous methanol, there is obtained l-(N-cyclohexylamino- 
methyl)"Cycloheptane-acetic acid hydrochloride; m.p. 
193 - 204^0. 

£XAI1PL£ 16 

Ethyl l-(N*ethylaminomethyl)-cycloheptane-acetate. 

166 mg. l"(N-ethylaminomethyl)-cycloheptane"acetic 
acid hydrochloride (cf . Example 8) sxe dissolved in 5 nil- 
absolute ethanol. Gaseous hydrogen chloride is passed in 
and the solution is left to stand overnight at ambient 
temperature. After evaporation in a vacuum and crystall- 
isation of the residue from ethyl acetate/dietliyl ether/ 
hexane, there is obtained ethyl l-(H-cthylaminomethyl)- 
cycloheptane-acetate in the form of its hydrochloride; 
m.p- 110 - 118^0. 

££Am>LE 17 

A solution of 5 G- 1-aminomethylcycloheptane-acetic 
acid hydrochloride and 13-86 ml- IK aqueous sodium 
hydroxide solution in 150 ml. ethanol is mixed vith 3 g. 
freshly distilled benzaldehyde and hydrogenated in the 
prejBteace of 2-5 6* platinum dioxide at ambient temperature 



|j^d;at^bs^ pre settrei.f I After working up the reaction 
iiiirtrure as described in Example 5 and crystallisation from 
;>iiaqueous. ethonolV- 'there is', obtained l-CN-benzjlaminomethyl)- 
cycloheptane-acetic acid hydrochloride; m.p. 145 - 157^0. 
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Compounds of general formula I in which 
represents hydrogen or methyl; represents C^-Cq 
straight or branched alkyl, C^-Cg cycloalky:!, furfuryl, 
thiophene -methyl or benzyl either unsubstituted or 
substituted by one or more 0^-0^ methyl, C^-Cj alkoxy, 
hydroxy, halog^a or C^-C^ alkylene dioxy; represents 
hydrogen or C^-Cg straight or branched alkyl; n is 
A, 5 or 6; and the pharmaceutically acceptable salts 
thereof. 
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(The claioa definiag the invention eipc ao followo -t- 



h% Goa pe imda of the fc^giiural Turuiulu 

is hydrogen or methyl, is lowej>«rEyl or cycloedkyl 
of 1 to 8 carbons, benzyl, J;fe€''aroniatic nucleus of which 
can be substitute<i<<fux^^ or thiophene-methyl io 

hydrogejo^^-a-trom or lower alkyl of 1 to 8 carbons, n is 4, 
^ or — and tha ph a rgacol o sically oocipRtiblo calto thoroof . 



2. Compounds according to Claim 1, wherein R^ is 
hydrogen or methyl, R2 is an alkyl containing up to 5 carbon 
atoms or benzyl, R^ is hydrogen, methyl or ethyl, and n is 
4, 5, or 6. 

5. A compound selected from l-Cl'i ,N-J)imethylaminom- 
ethyl)-cyclohexane-acetic acid; 

l-(K,N-dimethylaminoraethyl)-cycloheptane-acetic acid; 

l-(2i-Isopropylarainomethyl)-cyclohexane-acetic acid; 

l-(i<-Isopropylaminomethyl)-cycloheptane-acetic acid; 
l-(N-n-Propylaminomethyl)-cyclohexane-acetic acid; 
l-(N-n-Propylaminoniethyl)7cycloheptane-acetic acid; 
l-(N-Ethylaminomethyl)-cyclohexane-acetic acid; 
l"(N-Ethylaminomethyl)"cycloheptane"acetic acid; 
l-(N-n-Butylaminomethyl)-cyclohexane-acetic acid; 
l-(N-n-Butylaminomethyl)-cycloheptane-acetic acid; 
l-(N--Ben2ylaminomethyl)-cyclohexane"acetic acid; 



Mm 
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l-(N-Benzyl-N-methylaminoTaethyl)-cyclohexaiie-acetic 



acid; 

l-(N-Methyianiinomethyl)-cyclohexane-acetic acid; 

l-(N-Ethyl-I^-ciethylaTiiinometliyl)-cycloheptane-acetic 

acid; 

l-(N-Cyclohexylaminomethyl)-cycloheptane-acetic acid; 
'^thjl l"(N-ethylaminomethyl)-cyclobeptane-acetate ; or 
l-(H-Benzylaininomethyl)-cycloheptaiie-acetic acid- 
4. A process for the preparation of compounds of 
the general formula iL wherein a compound of the general 
formula II in which is a hydrogen atom or a lov;er alkyl 
radical and n is as defined in claim 1, is reductively N- 
alkylated and, if desired, subsequently esterified or 
transesterif ied with an alcohol of the general formula 
HO.K^, in which is as defined in Claini 1. 

5- A process for the preparation of compounds of 
formula I, in v;hich is a hydrogen atom and ^2 ^§ ^ methyl 



radical, wherein "an appropriate N-yensyl* compound^is reduct- 
ively K-methylated with formaldehyde and the oenzyl radical 
then split off hydrogenolytically in the presence of 
pallj'.dium-charcoal . 

6. A process according to claim 4 or 5, wherein the 
reductive N-alkylation is carried out with a caroonyl compounder 
in equivalent or excess amount in an inert solvent in the 
presence of a hydrogenation catalyst. 




7- A process according to any one of claims A- to 6, 
vherein the reductive hydrogenation is carried out at a 
temperatiire of from 20 to 50°C. 

8. A process according to claim 6 or 7, v/herein the 
reductive hydrogenation is carried out at a pressure of 
Iroci 1 to 5> atr>. 

g. A process according to an,y one of claims ^ to 6, 
vmerein the product obtained is reacted with a pharmacolog- 
ically-compatible inorganic or organic acid to give the 
corresponding salt . 

10- A process according to aa.7 one of claims ^ to S, 
wherein, when H-; in the product obtained is a h^ydrogen atom, 
this is reacted with a pharnacologically-compatible base to 
give the corresponding salt. 

11. Pharmaceutical compositions, comprising at least 
one compound of formula i. in admixture with a solid or 
liquid pharmaceutical diluent or carrier. 

— Mothod of treavm o nt of opilQpfr:f , digain g cg^. . 

hypokinesia, cranial traumas anajjexi-Sb^^-it^^ which 
comprises adminisii^eritlg"''^^ amount of at least one 

■< n7tipoujn.d of formula I to a F:amnal -. 

An N- substituted cyclic amino acid derivative 
substantially as hereinbefore described v/ith reference to 
any one of the ]£xamples« 

■3. A process for preparing an li-substituted cyclic 
amino acid derivative substantially as hereinbefore described 
with reference to any one of the Examples. 
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ySv ; cyiac: o r-pra c tho propaydtxpii - thereof oul)Qtanti£illy 
Tv^ • . do hoipoin'bbf orb^ dbooi i ibod - oi ' diooloood ^ — 
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